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(54) TROUBLE SHOOTING DEVICE FOR SECONDARY AIR SUPPLY 

(57)Abstract: 

PURPOSE: To provide accurate trouble shooting for a 
secondary air supply even if an engine is in such a drive 
condition that the great effect of exhaust pulsation is 
given to a secondary air supply passage. 



CONSTITUTION: In case that an air control valve 23c 
for a secondary air supply 23 is diagnosed to break 
down, a breakdown criterion is changed with the 
magnitude of exhaust pulsation in an exhaust passage 
10. By comparing a feedback correcting coefficient 
based on a detection signal from an 02 sensor 27 
arranged in the exhaust passage 10 with the changed 
breakdown criterion, secondary air is detected to leak or 
not from the air control valve 23c during non-supply 




operation, to judge the air control valve 23c to break 
down. In this way, diagnostic error resulting from the 
effect of exhaust pulsation in the exhaust passage 10 is 
prevented. 
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[0 0 0 3] sfc. iEm^ji2^xx.T'o^^mv?m7t>n 

40 TV^i-Cii^^WrS/tiiti:. C©2i):x7«$^B<D 

a. mif. Itgf^Hse 3- 1 4 3 3 6 2^i:;?s^c?^^n 

^cM^ffiJ; •? 2 ^^x7«*&^a(0iSfe^^ 

mB^<0:f3mt. bT. 0iJ^{f. 1-21601 1 

50 iii&^i:ci02 ■ti/'^to^mti^Wii^^ ctD&i3(omt 



(3) 



!ltBa¥5-25 6 1 2 7 



20 



[0 0 0 4] , , ^ y 

Too 0 5] co^^sc. xv->'v^a^^^y'^5;;^ 

[0 0 0 6] ^(7)J:^^^;tl-^*-C=S:«tX7L 
2':):xT^«&#©2 3 bt. tfiS2^xT«J&fflK2 3 

aicffi^^nr 2;^x7<D«micF^»i«n2.i:«i- 2 

«5f;tt,^lc^v>T*(ilE2:^^xTm?S2 3 c*>^0 



2 ;^cxT<Dlin0^l!ft^<^»5'-"^^ 2 :.!K3^7mm^WiZ 

[000 8] fl#3S2ie«©^W«^ t5lBii*^ 1 BfiW 
r Sf«<^ft3#@'&> 2X^XT«^®K2 3 aOStSlfi 

-r„ ^LT. a!tl^=F.M'^^^S3 8«:. ^«BS»2» 

:5SS3ei:'2.^x7.«^(.«2^^2^^^^^ 

ffiJ;t3«>'h2V^J;*l^2i^x7Pfi#©2 3 cO&K^ 

[0009] 3 l2«05IWtt. 1 S« 

OXVi;V©2^^x7«^S'^»l^^®T^®l-*5''^ 
r 2^>tx7'«*&SK2 3a<Dg^^® 

3 8%. mn.mwi^'m^^ 3 7 ic * ■^"^j;^ 

^202 ^rv^3 2i:icJ;oTltW^nS^^'^Sf«^« 
i^xTlSfi^® 2 3 c oaSS^W^-r 5 .t o 1 
ro 0 1 0] iS*3S4lB®©SIB^i4^ ISIBffl*^! . 2 

^f.ii3iaig<o2^^x7^eoftPi^JJwc^vj 
TP^ssi oic33it?.gmM«)a%i%<^5EP-rs*-5=& 

[0011] li#«5lB«<D%a^l4. Tl222,-'^,, 
Sfca 3IB^<0 2 ^^X7«*&S«'^*»^«W'- 
T. St^8)R»<^JP^®3 7A^ 

1 0 fcfeit ssf«iii)iitt«Ji^^<^*p-r s ^ -o nm^ 

SSI olcig^^«*^)«»*^^^^^''^*^*'^-^!;i^ 
OSfim^l^feoTli. 2:^^x7SIS#a2 3c%F^«5t 



30 



50 



5 



(4) 



mm¥5-2 5 6 12 7 

6 



^2. tm=. 2 i^x7#^$&¥-@ 2 3b ^mm-^-^rmmm 

BS 1 0 1 2 ^xZ'&f^if&L. 1 0 V 

S^^^a]#IS2 7. 3 1,3 Z(Dtiitim^^S:if. 



[0 0 17] 

mmic^^^x. laxvv'vT', coxvi^i/i 

li. s/y>^*2^*-r5>"J v5^":/a-y^'3i;. ^->'J 



fclcJ;oT. 2:;i«;x7©3f««&f^K)B#l£:*5i^T2;^?x7 
PM¥©2 3 c A>?>0 2^x7©i«n©^«*M5Pl^"^^ 
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[00 2 2] ^UT. 2|s:xVi^Vl ^ilSS 1 

2:^x7'*et!S&-rSfci6©25Rx7«l&^S2 3^m^ 
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^-WiSiliift^tu^xTi^';-:*-! 6lc5S5i5nTl> 

T. x7^y-:M 6T'j#{t:2nfci1.^^2i^x7i;U 
TSf^:d?-h4 blc««&Brtgi:L. C©2i^x7«r«*& 

h 4 bstfgf^ss 1 0 icmmt^tircm-^^<o^i^ 

fiK^J-^JgS^^-'* Tx S ~> 3 vlSC)|fl]±^EI5 J: -5 It U 
TV^S, ^1t. X7d<v:/2 3b«. tI5l5 2i^x7««& 
ffiSS2 3 a0^t^3lcffiK^nT*3»?. ±KELfcj;^lc2 

:ift:t.T^m:fi^t^mc<o^mW)tErix. m^^^- 4 b 

K(Rj-3T2i^x7*««&^SJ;-9fc*-pTt^S. 
T. ACV2 3cli. tufB2ij>;x7«$&jiK2 3 afc^o 
Jt5S5iBx7d^>'y2 3 bOTMMlziiHe^^T^ot). 
X75}?>'r2 3 b©Ki6ta»bT2^^?x7:&«^«&fS 

5i-5fc;5:-5TV^S„ oSO. *2:^j^x7«^^S2 3 
li. J^fSGiSSl Ofcg-g-»©*^^^}-*^^^L.MV>xv 
-:^>'3H5tt«illc43V^Tx75K>:/2 3 b:&®«iS^*Si: 
«IC A C V 2 3 c =&PJS5(bTgtM^fC 2 i^X7'&«*&L 
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[0 0 2 3] ^bT. tijie-l'>~>*x^^ 1 5. 7-Y F;V 
7.tf- ha-;W^;l/:/l 8, ACV2 3c^t±C 
PU*rt^LfcaVha-;l'3.::i'y h3 5 J: !3ffl?)»J 
ffll^nSo clCDnV bD — h 3 5 icli. Xa-v 

hJW'ijVy 1 3 0P«^*^«tia-r5XD-y h;V-b:x-9-2 4 

>'^^-feVit2 5<D«iaHi^, >>:4— ^fS^^y-y box 

v>^>?^sn*!US[^^aj-r?>7KS-trv-9-2 eo^tm^i 

iiAS^SJ&:^m-rSx77D-;>«-:?' 1 2<D®A 

fflM^^^Vha— b3 5 tc^l#i"5 <fc ^ ic* 

t->§<, Mlc. m*rtlcii;2:;^x7«?r-&^S2 3©4S(PtW 
■S^vy (MI L) 2 8i3mm^tirt3K). ftOIEnVh 
D-;l/:i^>y b 3 5 l±Ki!iScieS^7>:?"2 B'xCfl^ai 



[0 0 2 5] tiTlC. CO*eiJOlt® t-rS 2i^x7« 
*&^S2 3«D«(^^®rl!){t^tT*3^i-Stuf23Vbn-;l/ 
3.:^<y h 3 5lc*3tt5{i-^jt!ia#mii:-:?V>TS3 0-7a 

3i*i^ffOo CCT-a. ±»CX7'7D— ^ — 1 21C* 
5?RA2S^aol^t±l«^. ^7^>^^-bv9-2 5k:<t5 
20 xv->*V|Hl^©<^tllll^s Xn-y h;V-lr>'-9-2 4fcJ: 
SXa-y h;VP,a*©«IHHi^. 7j<S-l:i''9-2 6lcJ;5x 

Ts Xv^-yys 2t;:4ol.^T. XT^-y^S 1 T'l^Snfc 

itkmrnmcM-^^^r 2 :^^x7^*^m 2 3 commvsim 
«i^M2 3cow^mmm7^^m^x^^ti^'s-h^^^i 

^-rSo :Rf*:ff5lCtt. X>>?>'<D^#3iet^.^li:*3V''T 

llI$Eax x>i/V?^aJ7kg*(D*^7b^m^ffiHrtti:* 
30 K>. ao*{itB#^^^t)C»®A^»ac>^{t«RI/Xn-y 

XX -y y S 2 lc:fe</-Tft|St#»f^?f bfc Y E 

SOi©^tca> X-r-yT'S 3^ci^•pT. gfSCfflSS 1 Ocf 
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^■^ix^y-i- bwy i7*iiE^iaom^B#p^ 1 1 ^^nw 
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h4 bRlfilf^jieSl 0tc2i^x7O^X^tT^. 

X-r-yrs Sti^t). c:©2;^x7©#X*^tTfc*x 
fcmi»c*3l^T. :Bt>\ Sf^ilSSl 0>^£D^^SJi[^O 
2 2 7 J; -pTmS^P^ t 2 tmvzyy^) ^yf 

- Y>^'V ^ttlE^SStOm^BtPBT t 2 «0¥i^#CFB2^^ 
til"rSo ^LT. CCD^-Y— K/^-y ^'*SIE<SS!j©R't^B# 
2 4><D¥i9{iCFB2^^tiSbfcm. Xx-y^S 6JC^ 
0> fulBXx-yys 5T'Sai^nfc7-f-K/^-y^^iiE 
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tt'^^Micmx^n. coi^MTA c V 2 3 c >&pjm^tc 
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0TACV2 3 cic^mff^^i:^ri^rs:\,^^ tt^m^x^ 20 
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3 Slcmm^^^vlc^ji'oXl^^o ^bT. nvha— 
;l/:x:r.^y h 3 5^c:fel>Tti:. C<D^02 -bVlttc*^ oT 
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* NOTICES * 

Japan Patent: Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fault read-out imit of a secondary air feeder, and 
relates to what diagnosed failvire of the air control valve especially arranged in the secondary air supply 
path. 
[0002] 

[Description of the Prior Art] The secondary air feeder which supplied air all over the flueway is known 
as what took the example by burning conventionally the unbumt component of the gaseous mixture 
which did not bum in a combustion chamber in the engine all over a flueway, and aiming at 
improvement in emission nature. While it has the secondary air supply path and the upper edge of this 
secondary air supply path is opened for free passage by the air cleaner, the flueway is open for free 
passage and he is trying for a down-stream edge to supply this secondary air feeder to a flueway by 
making into secondary air the open air purified with the air cleaner. Moreover, the air pump and the air 
control valve (it calls for short Following ACV) are interposed in this secondary air supply path, and 
while opening this ACV, an air pump is made to drive, and he supplies secondary air to a flueway, and 
is trying to aim at improvement in engine emission nature in the engine operation condition which the 
imbxmit component of gaseous mixture tends to generate in a flueway. While closing ACV, he is trying 
to, prevent the heat deterioration of a catalytic converter etc. in the state of other engine operation, on 
the other hand, as an air pump is stopped and secondary air is not made to supply to a flueway. 
[0003] Moreover, in order to diagnose that supply actuation of exact secondary air is performed, 
troubleshooting of this secondeiry air feeder is performed. It is 02 arranged all over the flueway as the 
approach of this troubleshooting, for example as shown in JP,63-143362,A. When smaller than the 
decision value to which read in and this feedback correction factor were beforehand set in the feedback 
correction factor of the fuel oil consiunption based on the detecting signal of a sensor, what was made to 
perform troubleshooting of a secondary air feeder is known. Moreover, as the approach of other 
troubleshooting, it is 02 with the time of supply of secondary air, and un- supplying as shown in JP,l- 
21601 1,A. There are some which were made to perform troubleshooting of a secondary air feeder by 
comparing the decision value beforehand set up with read in and the difference of this output in each 
output of a sensor. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to troubleshooting of a secondary air 
feeder which was mentioned above, there was a case where failure of said ACV could not be diagnosed 
to accuracy. It was got blocked, for example, failure has occxured in ACV, and even if it carries out 
close actuation of the ACV, when not being closed down thoroughly, secondary air will be supplied all 
over a flueway by the effect of exhaust air pulsation of a flueway. And the amount of supply of this 
secondary air changes with the magnitude of said exhaust air pulsation. That is, an engine speed is high, 
or when there are many inhalation air contents, exhaust air pulsation is large, and a lot of secondary air 
will be introduced from the clearance between ACVs which are not thoroughly closed by this. On the 
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contrary, an engine speed is low, or when there are few inhalation air contents, exhaust air pulsation is 
small, and the amount of installation of the secondary air from the clearance between ACVs which are 
not thoroughly closed by this is little. 

[0005] Thus, when carrying out troubleshooting of the amoimt of installation of the secondary air which 
changes according to engine operational status to it being also at the decision value as a fixed value set 
up beforehand, an incorrect diagnosis may arise. As [ judge / with it not being out of order in spite of 
carrying out a failure judging although ACV is not out of order depending on the value of a decision 
value, or being out of order conversely / it / that is, ] 

[0006] This invention is made in view of such a point, and the place made into the object has 
troubleshooting of a secondary air feeder in enabling it to carry out to accuracy, even if it is the 
operational status of what kind of engine, for example, the engine operation condition that the effect of 
exhaust air pulsation acts on a secondary air supply path greatly. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention changed 
failure judging level according to the magnitude of the exhaust air pulsation in a flueway. Secondary air 
supply path 23a connected to said flueway 10 so that invention according to claim 1 might enable supply 
of secondary air concretely in the engine flueway 10, as shown in drawing 1 , Secondary air supply 
means 23b stopped at the time of un-supplying [ of secondary air ] while being arranged in this 
secondary air supply path 23a and driving at the time of supply of secondary air, Secondary air 
adjustment means 23c closed at the time of un-supplying [ of secondary air ] while being arranged in 
said secondary air supply path 23 a and being opened at the time of supply of secondary air, Exhaust air 
detection means 27, 31, and 32 to detect the condition of the exhaust air which is arranged in said 
flueway 10 and circulates this flueway 10 are made to have. And by receiving the output signal of these 
exhaust air detection means 27, 3 1 , and 32, and comparing this output signal with the failure decision 
value set up beforehand A failure judging means 36 to detect the existence [ air / secondary / from said 
secondary air adjustment means 23c ] of leakage, and to judge failure of this secondary air adjustment 
means 23c at the time of non-supplying actuation of secondary air is made to have. Furthermore, it is 
carrying out as a configuration which is made to be equipped with an exhaust air pulsating detection 
means 37 to detect the exhaust air pulsating condition in said flueway 10, and a failure decision value 
modification means 38 to undergo the output of this exhaust air pulsating detection means 37, and to 
change the failure decision value in said failure judging means 36 according to this output. 
[0008] Invention according to claim 2 is 02 which is arranged in the flueway downstream in an exhaust 
air detection means rather than the connecting location to the flueway 10 of secondary air supply path 
23a, and detects the oxygen density under exhaust air in the fault read-out unit of the secondary air 
feeder of said engine according to claim 1. It accomplishes by sensors 27 and 32. And it considers as a 
configuration which sets up a failure decision value small, so that the exhaust air pulsation detected by 
the exhaust air pulsating detection means 37 in the failure decision value modification means 38 is large. 
Furthermore, when the difference of the oxygen density under each exhaust air at the time of supply 
actuation of secondary air and non-supplying actuation of the failure judging means 36 is smaller than 
said failure decision value, it considers as a configuration which judges failure of secondary air 
adjustment means 23c. 

[0009] Invention according to claim 3 is set to the fault read-out unit of the secondary air feeder of said 
engine according to claim 1 . The 102nd which is arranged in the flueway upstream in an exhaust air 
detection means rather than the connecting location to the flueway 10 of secondary air supply path 23 a, 
and detects the oxygen density under exhaust air Sensor 3 1 , The 202nd which is arranged in the 
flueway downstream and detects the oxygen density imder exhaust air rather than the connecting 
location to the flueway 10 of secondary air supply path 23a It accomplishes by the sensor 32. And it 
considers as a configuration which sets up a failure decision value greatly, so that the exhaust air 
pulsation detected by the exhaust air pulsating detection means 37 in the failure decision value 
modification means 38 is large. Furthermore, the failure judging means 36 is set at the time of non- 
supplying actuation of secondary air, and it is the 102nd [ said ] sensors 31 and the 202nd. When the 
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difference of the oxygen density under each exhaust air detected by the sensor 32 is larger than said 
failure decision value, it considers as a configuration which judges failiire of secondary air adjustment 
means 23c. 

[0010] Invention according to claim 4 is taken as a configuration as which the exhaust air pulsating 
detection means 37 detects the exhaust air pulsating condition in a flueway 10 based on an engine speed 
in the fault read-out unit of said secondary air feeder according to claim 1, 2, or 3. 
[001 1] Invention according to claim 5 is taken as a configuration as which the exhaust air pulsating 
detection means 37 detects the exhaust air pulsating condition in a flueway 10 based on an inhalation air 
content in the fault read-out unit of said secondary air feeder according to claim 1, 2, or 3. 

[0012] 

[Function] By the above-mentioned configuration, an operation which is described below is acquired by 
this invention. In invention according to claim 1, if it is in the operational status of an engine which the 
unbumt component of gaseous mixture tends to generate in a flueway 10, while opening secondary air 
adjustment means 23c, secondary air supply means 23b is made to drive, secondary air is supplied to a 
flueway 10, and improvement in engine emission nature is aimed at by buming an unbumt component in 
a flueway 10. And at the time of troubleshooting of secondary air adjustment means 23c, the failure 
decision value modification means 38 undergoes the output of the exhaust air pulsating detection means 
37, and changes the failure decision value in the failure judging means 36 according to this output. And 
when the failure judging means 36 receives the output signal of the exhaust air detection means 27, 31, 
and 32 and compares this output signal with said changed failure decision value, at the time of non- 
supplying actuation of secondary air, the existence [ air / secondary / from secondary air adjustment 
means 23c ] of leakage is detected, and failure of this secondary air adjustment means 23c is judged. 
Thus, since troubleshooting of secondary air adjustment means 23c is performed, the incorrect diagnosis 
under the effect of the exhaust air pulsation in said flueway 10 is prevented. 

[0013] In invention according to claim 2, in case a failure decision value is set up, the failure decision 
value modification means 38 is changed so that the exhaust air pulsation detected by the exhaust air 
pulsating detection means 37 is large, and a failure decision value may be made small. And the failure 
judging means 36 judges failure of secondary air adjustment means 23c, when the difference of the 
oxygen density under exhaust air at the time of supply actuation of secondary air and non-supplying 
actuation is smaller than said failure decision value. That is, since the variation of the oxygen density in 
the flueway 10 at the time of switching to a supply condition from the condition of secondary air of not 
supplying becomes small when secondary air adjustment means 23c is out of order, he is trying to also 
set up a failure decision value small according to this. 

[0014] In invention according to claim 3, in case a failure decision value is set up, the failm-e decision 
value modification means 38 is changed so that the exhaust air pulsation detected by the exhaust air 
pulsating detection means 37 is large, and a failure decision value may be enlarged. And it sets at the 
time of un-supplying [ of secondary air ], and the failure judging means 36 is said 102nd [ the ]. A 
sensor 31 and the 202nd When the difference of the oxygen density under each exhaust air detected by 
the sensor 32 is larger than said failure decision value, failure of secondary air adjustment means 23c is 
judged. Therefore, when secondary air adjustment means 23c is out of order, it is the 102nd. A sensor 
31 and the 202nd Since the difference of the oxygen density imder each exhaust air detected by the 
sensor 32 becomes large, he is trying to also set up a failure decision value greatly according to this. 
[0015] In invention according to claim 4, an engine speed wdll be substituted for detection of the exhaust 
air pulsating condition in a flueway 10, this engine speed signal will be outputted to the failure decision 
value modification means 38, and this failure decision value modification means 38 will change a failure 
decision value. 

[0016] In invention according to claim 5, an inhalation air content will be substituted for detection of the 
exhaust air pulsating condition in a flueway 10, this inhalation air content signal will be outputted to the 
failure decision value modification means 38, and this failure decision value modification means 38 will 
change a failure decision value. 
[0017] 
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[Example] 

(The 1st example) The 1st example concerning this invention is hereafter explained based on a drawing. 
Drawing 2 shows the whole example configuration of this invention. In this drawing, 1 is an engine, this 
engine 1 has the cylinder block 3 which has a cylinder 2, the cylinder head 4 attached to this cylinder 
block 3 top face, the cylinder head cover 5 attached to the top face of this cylinder head 4, and the piston 
6 which reciprocates the inside of a cylinder 2, and the combustion chamber 7 divided in the imderside 
of the cylinder head 4 and the top face of a piston 6 is formed in said cylinder 2. Moreover, said piston 6 
is connected with the crankshaft 8 through the connecting rod which is not illustrated, Furthermore, inlet 
port 4a and exhaust port 4b are formed in said cylinder head 4. Moreover, the inhalation-of-air path 
^here 9 in this drawing 2 supplies inhalation of air in said combustion chamber 7, the flueway where 10 
discharges the exhaust gas in a combustion chamber 7, and 1 1 are the catalytic converters as an exhaust 
emission control device arranged in the middle of the flueway 10. Moreover, the exhaust valve which 
the inlet valve which is not illustrated is the same with the upper edge of said flueway 10, and is not 
illustrated is prepared in the down-stream edge of said inhalation-of-air path 9, respectively. 
[0018] And the injector 15 which carries out injection supply of the surge tank 14 and fiiel for 
performing absorption of the air flow meter 12 which detects an inhalation air content, the throttle valve 
13 which controls an inhalation air content, and inhalation-of-air pulsation etc. sequentially from the 
upstream is arranged in said inhalation-of-air path 9, and the upper edge of the inhalation-of-air path 9 is 
connected to the air cleaner 16. . 

[0019] Moreover, 17 is the bypass path which bypasses said throttle valve 13 and supplies air to a 
combustion chamber 7, and the idle speed-control bulb (ISC bulb) 1 8 which consists of the proportion 
solenoid valve for controlling the air content which circulates the bypass path 17 at the time of the idle 
of an engine 1 to the middle, and adjusting an engine speed (idle rpm) is arranged. 
[0020] Moreover, 19 is a fiiel tank connected to said injector 15 through the fiiel-supply path 20. And 
fiiel pump 20a is connected to the upper edge of said fiiel-supply path 20. Moreover, the regulator path 

21 equipped with pressure regulator 21a for making the fiiel injection which kept the internal pressure of 
this injector 15 constant, and was stabilized perform is connected with said injector 15. 

[0021] And between said fiiel tanks 19 and surge tanks 14, the purge path 22 for supplying the 
evaporation fiiel generated in the fiiel tank 19 to a combustion chamber 7 side is constmcted, and while 
being this purge path 22, canister 22a which carries out recovery adsorption of the evaporation fiiel, and 
purge control valve 22b which consists of the duty solenoid valve which opens and closes the purge path 

22 and adjusts supply (purge) to the inhalation-of-air path 9 of an evaporation fiiel are arranged. 
[0022] And this engine 1 is equipped with the secondary air feeder 23 for supplying secondary air to a 
flueway 10. Hereafter, this secondary air feeder 23 is explained. This secondary air feeder 23 is 
equipped with air control valve (it calls for short Following ACV) 23c as a secondary air adjustment 
means as used in the field of air pump 23b as a secondary air supply means and this invention as used in 
the field of secondary air supply path 23a and this invention, and changes. While the upper edge is 
opened for free passage by said air cleaner 16, as for said secondary air supply path 23 a, the down- 
stream edge is opened for free passage by said exhaust port 4b. By enabling supply to exhaust port 4b by 
making into secondary air the open air purified with the air cleaner 16, and supplying this secondary air 
Without burning in a combustion chamber 7, he bums the unbumt component of the gaseous mixture 
discharged by exhaust port 4b and the flueway 10, and is trying to aim at improvement in emission 
nature. Moreover, air pump 23b is arranged in the middle of said secondary air supply path 23 a, as 
mentioned above, only in case it supplies secondary air, it is driven, and it supplies secondary air toward 
exhaust port 4b. And ACV23c is arranged in the downstream of said air pump 23b in said secondary air 
supply path 23a, only in case it is interlocked with actuation of air pump 23b and supplies secondary air, 
it is opened, and it is made into a close-by-pass-bulb-completely condition in the other condition. That 
is, while the secondary book air feeder 23 makes air pump 23b drive in the engine operation condition 
which the unbumt component of gaseous mixture tends to generate in a flueway 10, it opens ACV23c, 
supplies secondary air to an exhaust air system, and he is trying to aim at improvement in engine 
emission nature. 
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[0023] And actuation control of said injector 15, the idle speed control valve 18, the ACV23c, etc. is 
carried out by the control unit 35 which built in CPU. The detecting signal of the throttle sensor 24 
which detects the opening of a throttle valve 13, the detecting signal of the crank angle sensor 25 which 
detects the crank angle of a crankshaft 8, the detecting signal of a coolant temperature sensor 26 which 
detects the engine-cooling- water temperature of an engine water jacket, the inhalation air content signal 
of the air flow meter 12 which detects an inhalation air content, etc. are inputted into this control unit 35. 
Moreover, 02 as an exhaust air detection means as used in the field of [ the upstream of the catalytic 
converter 1 1 in said flueway 10 ] this invention The sensor 27 is arranged, the oxygen density imder 
exhaust air is detected and the detecting signal is transmitted to a control unit 35. And it sets to a control 
unit 35 and is this 02. Feedback correction factor CFB of the air-fiiel ratio based on the detecting signal 
of a sensor 27 It is computed. Furthermore, the failure warning lamp (MIL) 28 of the secondary air 
feeder 23 is arranged in the vehicle interior of a room, and the signal output to this failure warning lamp 
28 is possible for said control unit 35. 

[0024] And it is in performing troubleshooting of ACV23c of said secondary air feeder 23 as actuation 
by which it is characterized [ of this example ], That is, in spite of performing control whose engine 
operation condition is secondary air a non-supplying region, and makes ACV23c a close by-pass bulb 
completely In a case as it is not in the close-by-pass-bulb-completely condition by failure of this 
ACV23C Since secondary air will be introduced into a flueway 10 by the effect of the exhaust air 
pulsation in exhaust port 4b and it will be anxious about the heat deterioration of a catalytic converter 1 1 
etc. even if air pump 23b is stopped, it is going to perform this troubleshooting. 
[0025] Below, the signal-processing procedure in said control unit 35 to which the troubleshooting 
actuation of the secondary air feeder 23 by which it is characterized [ of the example of this book ] is 
made to perform is explained based on the flow chart of drawing 3 . In this drawing, first, it starts in 
response to ON actuation of an ignition switch, and read in of the detecting signal of each of said sensor 
is performed in step SI. Here, and read in of the detecting signal of the inhalation air content by the air 
flow meter 12, the detecting signal of the engine speed by the crank angle sensor 25, the detecting signal 
of the throttle opening by the throttle sensor 24, and the detecting signal of the engine-cooling- water 
temperature by the coolant temperature sensor 26 is mainly performed, in step S2, it judges whether 
based on the detecting signal read at step SI, the troubleshooting execution condition of the secondary 
air feeder 23 was satisfied. That is, it judges whether it is the field which can perform troubleshooting of 
the secondary air feeder 23. In an engine steady operation condition, it is made to perform 
troubleshooting, and each of an inhalation air content, an engine speed, and engine-cooling-water 
temperature is specifically in predetermined within the linriits, and when the variation of the inhalation 
air content per unit time amoimt and the variation of a throttle opening are below predetermined values, 
he is trying to judge with the troubleshooting execution condition having been satisfied. And in being 
YES in which the troubleshooting execution condition was satisfied in this step S2, it moves to step S3, 
only predetermined time tl samples the oxygen density in a flueway 10 by 02 sensor 27, and it 
computes the average CFBl in the predetermined time tl of the feedback correction factor set up based 
on this detected oxygen density. And after computing the average CFBl in the predetermined time tl of 
this feedback correction factor, move to step S4, ACV23c is made to open, and secondary air is 
introduced into exhaust port 4b and a flueway 10. Then, it moves to step S5, it sets in the condition that 
installation of this secondary air was performed, and is an oxygen density in a flueway 10 again 02 
Only predetermined time t2 is sampled by the sensor 27, and the average CFB2 in the predetermined 
time t2 of the feedback correction factor set up based on this detected oxygen density is computed. And 
after computing the average CFB2 in the predetermined time t2 of this feedback correction factor, it 
moves to step S6 and the average CFB 1 of the feedback correction factor computed at said step S3 is 
subtracted fi-om the average CFB2 of the feedback correction factor computed at said step S5, and it is 
deltaCFB about that value. It carries out. And it does in this way and is deltaCFB. After computing, a 
failure decision value is set up based on the engine speed which moved to step S7 and was detected by 
said crank angle sensor 25. This failiu-e decision value is set up so small that an engine speed is high, 
that is, when the exhaust air pulsation in an exhaust air system is large and ACV23c is temporarily out 
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of order, that an engine speed is high Since the variation of a feedback correction factor is small even if 
it will not be in a close-by-pass-bulb-completely condition even if it carries out close actuation of the 
ACV23C, but secondary air is introduced so much by the effect of this exhaust air pulsation and it 
changes ACV23c into an open condition in this condition, he is trying to also set up a failure decision 
value small according to this. Thus, deltaCFB which moved to step S8 and was computed in said step S6 
after setting up a failure decision value It judges whether it is beyond the failure decision value set up in 
said step S7, That is, dehaCFB In being beyond a failure decision value In the closed state of ACV23c, 
it means that secondary air was not introduced. About failure having not arisen in ACV23c by this, it 
can judge and, on the other hand, is deltaCFB. In being smaller than a failure decision value Since 
secondary air was introduced in the closed state of ACV23c, even if it changes ACV23c into an open 
condition, it means change of a feedback correction factor being small, and can judge that failure has 
arisen in ACV23c by this. Therefore, it sets to this step SB, and is deltaCFB. In NO smaller than a 
failure decision value, it moves at step S9, the failure warning lamp 28 (MIL) is turned on, and it is 
deltaCFB. A return is carried out when it is YES which is beyond a failure decision value. Since such 
control action is performed, the failure judging means 36 with the failure decision value modification 
means 38 as used in the field of this invention in step S8 as used in the field of this invention in step S7 
is constituted. Moreover, since he is trying for an engine speed to detect the magnitude of exhaust air 
pulsation, the exhaust air pulsating detection means 37 will be constituted fi-om the control action of this 
example by the crank angle sensor 25. 

[0026] By actuation of such a control unit 35, since he is trying to change the failure decision value for 
performing the failure judging of ACV23c according to the influence of the exhaust air pulsation in a 
flueway 10, performing an incorrect diagnosis of troubleshooting is lost and the dependability of a fault 
read-out xmit can be improved substantially. 

[0027] (The 2nd example) Next, the 2nd example of this invention is explained. The main configuration 
of the engine 1 in this example is the same as that of the 1st example mentioned above, and since only 
the secondary air feeder 23 and failure judging actuation differ fi-om the 1st example, only this 
secondary air feeder 23 and failure judging actuation are explained. 

[0028] It is open for free passage in the style of [ of the catalytic converter 1 1 in said flueway 10 ] right 
above, and the down-stream edge of secondary air supply path 23a of the secondary air feeder 23 in this 
example is made to enable supply to a flueway 10 by making into secondary air the open air purified 
with the air cleaner 16. Moreover, in the upstream, it is the 102nd from the down-stream end connection 
location of said secondary air supply path 23a in said flueway 10. The sensor 31 is arranged and it is the 
202nd in the direct downstream of said catalytic converter 11. The sensor 32 is arranged, and — this — 
both — 02 The exhaust air detection means as used in the field of [ with a sensor ] this invention is 
constituted, this every ~ 02 02 in the 1st example which mentioned sensors 31 and 32 above The 
oxygen density under exhaust air is detected like a sensor 27, and that detecting signal is transmitted to a 
control unit 35. and the control unit 35 — setting - this every - 02 Feedback correction factor CFB of 
the air-fiiel ratio based on the oxygen density signal detected by the sensor It is computed, respectively. 
[0029] Next, the signal-processing procedure in said control unit 35 to which troubleshooting actuation 
of the secondary air feeder 23 in this example is made to perform is explained based on the flow chart of 
drawing 5 . In this drawing, first, it starts in response to ON actuation of an ignition switch, and read in 
of the detecting signal of each of said sensor is performed in step SI 1. Here, read in of the detecting 
signal of an inhalation air content, the detecting signal of an engine speed, the detecting signal of a 
throttle opening, and the detecting signal of engine-cooling-water temperature is mainly performed like 
step SI in the 1st example mentioned above. And in step SI 2, it judges whether based on the detecting 
signal read at step SI 1, the troubleshooting execution condition of the secondary air feeder 23 was 
satisfied. Like step S2 in the 1st example mentioned above also here, in an engine steady operation 
condition, it is made to perform troubleshooting, and each of an inhalation air content, an engine speed, 
and engine-cooling-water temperature is in predetermined within the limits, and when the variation of 
the inhalation air content per unit time amount and the variation of a throttle opening are below 
predetermined values, he is trying to judge with the troubleshooting execution condition having been 
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satisfied. And in being YES in which the troubleshooting execution condition was satisfied in this step 
SI 2, it moves to step SI 3, and it is the 102nd. A sensor 31 and the 202nd The averages CFB3 and 
CFB4 in the predetermined time tl of each feedback correction factor which only predetermined time tl 
samples the oxygen density in a flueway 10 in sensor 32 each, and is set up based on this detected 
oxygen density It computes, respectively. And it is the average in the predetermined time tl of this 
feedback correction factor CFB3 and CFB4 After computing, move to step SI 4, ACV23c is made to 
open, and secondary air is introduced into a flueway 10. Then, it moves to step SI 5, only predetermined 
time 't2 samples an oxygen density in the 202nd sensors 32 in the condition that installation of this 
secondary air was performed, and the average CFB5 in the predetermined time t2 of the feedback 
correction factor set up based on this detected oxygen density is computed. And after computing the 
average CFB5 in the predetermined time t2 of each of this feedback correction factor. Move to step S16 
and the average value CFB4 of the feedback correction factor computed at said step SI 3 is subtracted 
from the average value CFB5 of the feedback correction factor computed at said step SI 5. While setting 
the value to deltaCFBl, the average value CFB3 of the feedback correction factor similarly computed at 
said step SI 3 is subtracted from the average value CFB4 of the feedback correction factor computed at 
said step SI 3, and the value is set to deltaCFB2. And after computing these delta CFBl and delta CFB2, 
the 1st failure decision value is set up based on the engine speed which moved to step SI 7 and was 
detected by said crank angle sensor 25. This 1st failure decision value is set up so small that an engine 
speed is high like step S7 in the 1st example mentioned above, that is, when the exhaust air pulsation in 
an exhaust air system is large and ACV23c is temporarily out of order, that an engine speed is high 
Since the variation of a feedback correction factor is small even if it will not be in a close-by-pass-bulb- 
completely condition even if it carries out close actuation of the ACV23c, but secondary air is 
introduced so much by the effect of this exhaust air pulsation and it changes ACV23c into an open 
condition in this condition, he is trying to also set up the 1st failure decision value small according to 
this. Thus, after setting up the 1st failure decision value, the 2nd failure decision value is set up based on 
the engine speed which moved to step S18 and was detected by said crank angle sensor 25. This failure 
decision value is set up so greatly that an engine speed is high, that is, when the exhaust air pulsation in 
an exhaust air system is large and ACV23c is temporarily out of order, that an engine speed is high 
Since secondary air will be introduced so much by this exhaust air pulsation. The 102nd The average 
value CFB3 of a feedback correction factor and the 102nd Since the difference with the average value 
CFB4 of the feedback correction factor set up based on the detecting signal of a sensor 32 is large, 
[ which are set up based on the detecting signal of a sensor 3 1 ] He is trying to also set up the 2nd failure 
decision value greatly according to this. That is, by the operating range with small exhaust air pulsation, 
this failure decision value is small set as reverse, few leakage of secondary air is detected, and it is made 
to enable a failure judging. 

[0030] Thus, after setting up each failure decision value, it moves to step S19 and judges whether it is 
beyond the 1st failure decision value to which deltaCFBl computed in said step S16 was set in said step 
SI 7. that is, when deltaCFBl is beyond a failure decision value In the closed state of ACV23c, it means 
that secondary air was not introduced. It can judge that failure has not arisen in ACV23c by this. On the 
other hand, when deltaCFBl is smaller than a failure decision value Since secondary air was introduced 
in the closed state of ACV23c, even if it changes ACV23c into an open condition, it means change of a 
feedback correction factor being small, and can judge that failure has arisen in ACV23c by this. 
Therefore, in NO with deltaCFBl smaller than a failure decision value, in this step SI 9, it moves at step 
S21, the failure warning lamp 28 (MIL) is turned on, and in being YES whose deltaCFBl is beyond a 
failure decision value, it moves to step S20. And at this step S20, it judges whether it is beyond the 2nd 
failure decision value to which deltaCFB2 computed in said step S16 was set in said step SI 8. that is, 
the thing for which secondary air is introduced into the flueway 10 by failure of ACV23c when 
deltaCFB2 is beyond a failure decision value — it can judge ~ case deltaCFB2 is smaller than a failure 
decision value on the other hand — every — 02 The difference of a feedback correction factor based on 
the detection signal of sensors 31 and 32 can be small, and it can judge now that ACV23c is not out of 
order, therefore — the case where it is YES whose deltaCFB2 is beyond the 2nd failure decision value in 
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this step S20 ~ step S21 ~ moving - the failure warning lamp 28 (MIL) - switching on the light ~ the 
case of NO with deltaCFB2 smaller than a failure decision value — this ~ a return is carried out. 
[0031] Since such control action is performed, the failure judging means 36 with the failure decision 
value modification means 38 as used in the field of this invention in step SI 9 and step S20 as used in the 
field of this invention in steps SI 7 and SI 8 is constituted. Moreover, since he is trying for an engine 
speed to detect the magnitude of exhaust air pulsation even if it is in the control action of this example, 
the exhaust air pulsating detection means 37 is constituted by the crank angle sensor 25. 
[0032] Thus, since he is trying to change the failure decision value for performing the failure judging of 
ACV23c according to the influence of the exhaust air pulsation in a flueway 10 even if it is in the failure 
control action of this example, performing an incorrect diagnosis of troubleshooting is lost and the 
dependability of a fault read-out unit can be improved substantially. 

[0033] In addition, although he was trying for an engine speed to detect the magnitude of exhaust air 
pulsation, this invention cannot be restricted to this, the inhalation air content detected by the air flow 
meter 12 can also detect the magnitude of exhaust air pulsation, and, in such a case, the exhaust air 
pulsating detection means 37 will be constituted fi-om each example mentioned above by the air flow 
meter 12. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, effectiveness which is 
described below is demonstrated. Since it was made to make a failure decision value modification means 
to change the failure decision value in a failure judging means according to the output of an exhaust air 
pulsating detection means have according to invention according to claim 1, troubleshooting according 
to the influence of the exhaust air pulsation in a flueway becomes possible, an incorrect diagnosis is 
prevented, and the dependability of a fault read-out unit can be improved substantially. 
[003 S] It considers as a configuration which sets up a failure decision value small, so that the exhaust air 
pulsation detected by the exhaust air pulsating detection means in a failure decision value modification 
means is large according to invention according to claim 2. Since it considered as a configuration which 
judges failure of a secondary air adjustment means when the difference of the oxygen density vinder each 
exhaust air at the time of supply actuation of secondary air and non-supplying actuation of a failure 
judging means was smaller than said failure decision value In the case of the transfer operation of a 
secondary air adjustment means, troubleshooting of this secondary air adjustment means can be 
performed. 

[0036] Consider as a configuration which sets up a failure decision value greatly, so that the exhaust air 
pulsation detected by the exhaust air pulsating detection means in a failure decision value modification 
means is large according to invention according to claim 3, and a failure judging means is set at the time 
of non- supplying actuation of secondary air. the 102nd A sensor and the 202nd When the difference of 
the oxygen density under each exhaust air detected by the sensor is larger than said failure decision 
value, to write as a configuration which judges failure of a secondary air adjustment means 
Troubleshooting of a secondary air adjustment means can be performed at the time of un-supplying [ of 
secondary air ]. 

[0037] According to invention according to claim 4, simplification of control action can be attained to 
write as a configuration whose exhaust air pulsating detection means detects the exhaust air pulsating 
condition in a flueway based on an engine speed. 

[0038] According to invention according to claim 5, simplification of control action can be attained also 
in this case to write as a configuration whose exhaust air pulsating detection means detects the exhaust 
air pulsating condition in a flueway based on an inhalation air content. 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The secondary air supply path connected to said flueway so that supply of secondary air might 
be enabled in an engine flueway. The secondary air supply means stopped at the time of un-supplying 
[ of secondary air ] while being arranged in this secondary air supply path and driving at the time of 
supply of secondary air. The secondary air adjustment means closed at the time of un-supplying [ of 
secondary air ] while being arranged in said secondary air supply path and opened at the time of supply 
of secondary air, By being arranged in said flueway, receiving the output signal of an exhaust air 
detection means to detect the condition of the exhaust air which circulates this flueway, and this exhaust 
air detection means, and comparing this output signal with the failure decision value set up beforehand 
A failure judging means to detect the existence [ air / secondary / from said secondary air adjustment 
means ] of leakage, and to judge failure of this secondary air adjustment means at the time of non- 
supplying actuation of secondary air, The fault read-out unit of the secondary air feeder carried out 
[ having an exhaust air pulsating detection means to detect the exhaust air pulsating condition in said 
flueway, and a failure decision value modification means to undergo the output of this exhaust air 
pulsating detection means, and to change the failure decision value in said failure judging means 
according to this output, and ] as the description. 

[Claim 2] In the fault read-out unit of the secondary air feeder of an engine according to claim 1 an 
exhaust air detection means 02 which is arranged in the flueway downstream and detects the oxygen 
density under exhaust air rather than the connecting location to the flueway of a secondary air supply 
path It changes by the sensor. A failure decision value modification means A failure decision value is 
small set up, so that the exhaust air pulsation detected by the exhaust air pulsating detection means is 
large. A failure judging means The fault read-out unit of the secondary air feeder characterized by 
judging failure of a secondary air adjustment means when the difference of the oxygen density imder 
each exhaust air at the time of supply actuation of secondary air and non-supplying actuation is smaller 
than said failure decision value. 

[Claim 3] In the fault read-out unit of the secondary air feeder of an engine according to claim 1 an 
exhaust air detection means The 102nd which is arranged in the flueway upstream and detects the 
oxygen density under exhaust air rather than the connecting location to the flueway of a secondary air 
supply path Sensor, The 202nd which is arranged in the flueway downstream and detects the oxygen 
density under exhaust air rather than the connecting location to the flueway of a secondary air supply 
path It changes by the sensor. A failure decision value modification means A failure decision value is 
greatly set up, so that the exhaust air pulsation detected by the exhaust air pulsating detection means is 
large. A failure judging means In the time of non-supplying actuation of secondary air Said 102nd 
[ the ] A sensor and the 202nd Fault read-out unit of the secondary air feeder characterized by judging 
failure of a secondary air adjustment means when the difference of the oxygen density imder each 
exhaust air detected by the sensor is larger than said failure decision value. 
[Claim 4] It is the fault read-out unit of the secondary air feeder characterized by an exhaust air 
pulsating detection means detecting the exhaust air pulsating condition in a flueway based on an engine 
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speed in the fault read-out unit of a secondary air feeder according to claim 1, 2, or 3. 
[Claim 5] It is the fault read-out unit of the secondary air feeder characterized by an exhaust air 
pulsating detection means detecting the exhaust air pulsating condition in a flueway based on an 
inhalation air content in the fault read-out unit of a secondary air feeder according to claim 1, 2, or 3. 
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